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iwm%) mmm 

[if*^i] Ttmnz^-rz?^* $ ym^m-fe? y^tn : 

(a) 54 -/ \mxmm>n\> *? \ ym^wfo? y^nt&M^mnm vt^y 

(b) 94 y° Amixmmv)V9 ^ ym^Wfo? w^ij: ^ &&j3 1 6 3m3 2 

1 2-58 4-e^$tL^>T^ ymmm^m-r^mMmimm^^^ 
Li#-5>w^3fB«c<7)y*^^ ^ ym^m-w^y^^^o 

y^tn*^- k-t* d n a *mm.nm%mm'cm$i-2>Mm 0 
ng^* < ym^W9y^?nz^m.z^&^t*&wt-$-z>^ ^ 
y;s?Mtm? y^?m\zm^&tyntz&m®n^&Tx&fczit, mw. 
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[1*510] Buffi^*^^ ^ ym^fe? y^tnz, m 6 tm^m 
ummi 1] mmfti&wmximmZs 7^9 ^yWL^wty^? 
[it^i 2] m^v^t ^ ym.^W9y^9n^, imm6$m<DM 

W^f§£-r & -fc # > K * y -b > v> - \ZX *) fttt 1- £ fit *5 1 2 IE«<50^^ o 

[if *5 1 4 ] 1 - 4 o^-f ^ib*^^ * ^ yw^fe 

9y^?is.^mm^z&^-fz>tiLV£o 

tug* y it\z&^ &mnt*mkmn^&T^&fcz^, m 

MU^t- v 7lz X X >^<7)r^-x h £ L< Ii7>^n*-^ 

7^9 < yW^M-^zv 9 5. ymtf&'Br-f&ztlzx t) §&tki- 2> t ij y 
v -fe y v - ^Hgn-r^ 7t:*!)^[S^<7)Mit^o 

1 6 ] i - 4 <m>-f mzum^rfr? < ym^fe 
?y^?nt®.i&.'®)nt*B.fcz^, mKfc£fem>i-z>zti,z£>o, 7^9 \y 
Wl<dt^-x h zmmir burnt, 

«t? £ mm-t %> an * ^ tr . 
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[0 0 0 1] 
[0 0 0 2] 

»J»*Hfti, SE«P«, £jfiH£JKB#. lllttlfliti (ALS) , 

TV^ tj£<#x.^tLTV^ (Meldrum, B.S., Neurology, 1994 Nov; 44 (11 Su 
ppl 8):S14-23; Nishizawa, Y. , Life Sci. 2001, Jun 15 ; 69 (4) : 369-81) 0 <€" 

(Dtztb, ^ ym%mm~m^&&<<Dmft&mnm?hZM£Tztizx~%: 

^W*ftfflJI^SI&* s »^WU^$tLTv^ (# L < tiBarnard, E.A., Trends 
Pharmacol. Sci., 1997, May; 18(5) : 141-8; Schoepp, D.D. , Conn, P.J., Trend 
s Pharmacol. Sci. 1993 Jan; 14 (1) : 13-20 «r#J&) 0 
[0 0 0 3] 

X >^{±, ft^wx^;^-)!, o tzT y — T <D h ? y ~f\Wk. L,X<D 

9 5 sow* < >B*fc**-f«afnte«\ i-s^fror-y—frh'** 9 

u*)v*-y-x~$>V)^ 9*^9 <yMtm&&*±*)1foiiiZtitzmz<Dfr^ ftm 
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[0 0 0 4] 

Lt^U 2 0 0 1^, Chaudhari, N. , Landin, A.M., Roper, S.D. <b =7 y 

Nat. Neurosci. 2000, Feb ; 3 (2) : 113-9) 0 0 t 7 y hBMit 
mm ? )^ ? < y m^m^co *f~f 9 J 7°X$>%> 94 ■? AW (mG l uR4) (Tanabe, Y. 

et al., Neuron, 1992, Jan;8(l) : 169-79; Flor, P.J. et al., Neuropharmaco 
logy, 1995, Feb ; 34 (2) : 149-55) t * * h itfe^ £ 1*1 C £ U X^7^fy>^ 
*Jw J: 0 , flSMmGluR40«Bl!&^ -f > L7»«MmGluR4-C£>o*:o 

[0 0 0 5] 

^"LTV^-i) (Berk, M. , Plein, H. , Ferreira, D. , Clin. Neuropharmaco 1 . , 20 
01, May-Jun;24(3) : 129-32; Karim, F. , J. Neurosci. 2001, Jun l;2l(ll):377 
1-9; Berk, M. , Plein, H. , Belsham, B. , Life Sci. 2000 ; 66 (25) : 2427-32; Ca 
rlton, S.M. , Coggeshall, R.E. , Brain Res. 1999, Feb 27; 820 (1-2) : 63-70; H 
axhiu. M.A. , Erokwu, B. , Dreshaj, LA. , J. Auton. Nerv. Syst. 1997, Dec 
11; 67 (3): 192-9; Inagaki, N. , FASEB J. 1995, May ; 9 (8) : 686-91; Erdo, S.L. , 

Trends Pharmacol. Sci., 1991, Nov; 12(11) :426-9; Aas, P., Tanso, R. , Fon 
num, F., Eur. J. Pharmacol. 1989, May 2; 164(1) : 93-102; Said, S.I., Dey, 
R.D. , Dickman, K. , Trends Pharmacol. Sci. 2001, Jul ; 22(7) : 344-5; Skerry, 

T.M. , Genever, P.G. , Trends Pharmacol. Sci. 2001, Apr; 22 (4) : 174-81) 0 

[0 0 0 6] 

tZ?>X\ \L Y ^^^btzm^\MWlE%KWL^ (growth) U IE#&£f& (It 

m) zym-t&tztbKte, &m%mmz<&m%&<7)mmmzmn£ v«pxu ^ 
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-x^^r-fSI&K, d« (^>^^>ith^A) (4* >/^@^(7)-7-* 

«7'n-txm^ti:J:oT, ?HJ£i® (satiety) 4: LT^lJBff $ (Bra 
y, G.A., Proc. Nutr. Soc. , 2000;59:373-84; Bray, G. A. , Med. Clin. North. 
Am. 1989:73:29) o -€* L"C\ &^*M£8t4Mfr£ii DT, $ffc!ftJKW«J (?£HbH 

[0 0 0 7] 

— ^> Mffc^K:*3»t*#**Bfft (chemical sense) timizM-f 2> 
tttt* < ^ «b fr*> tLT ^ 0 > k«rt K (4 F*g#% * -5 -b > +>" - ^#£1" * 
tS^^tLTV^ (=£L<f4, Mei, N. , J. Auton. Nerv. Syst., 1983;9:199-2 
06; Mei, N. , Lucchini, S. , J. Auton. Nerv. Syst., 1992 ; 41 : 15-8£ #hb) 0 
^tihmitW^>^"-t LT14, ^)Vu-7s^y^- (Mei, N. , J. Physiol. ( 
Lond.) 1978, 282, 485-506) . MM±>y— (El Ouazzani, T. , Mei, N. , Exp 
. Brain Res. 1979 ; 15;34:419-34) . WL^f±-t>^~ (Mei, N. , Gamier, L. , 

J. Auton. Nerv. Syst., 1986;16:159-70) , pH-b>-9"-, T < S Wt-t > **)■ - ( 
Mei, N. , Physiol. Rev., 1985;65:211-37) , J±-b>+r- (Barber, W.D. , Burk 
s, T.F. , Gastroenterol Clin. North. Am. 1987;16:521-4) tfmfhfi& 0 

[0 0 0 8] 
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v>r, sou* ^ >to-/Ijbf t4B|{:ttgflf ^ : ^ c t ^iai L, 

X<Zr<Djf&%7FVgL£z (Niijima, A., Physiol. Behav. , 1991;49:1025-8) 0 
[0 0 0 9] 

[0 0 10] 

BP*>, i£*5iiS!M1f ti, (sataiety) ^S^IiilCtilifc®:*!* 

(n»*> +r*tj&«*) , * h ]sx&mm, m®& (nsaidsSO «itt»*, a 

[0 0 1 1 ] 
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[0 0 12] 
[0 0 13] 

[h s £ £ £ &<D^m 
*wf\%hte, itmrn?^? (111^41) <7)«rtK^^> 

£&fj-L£ 0 ^-wii, Brtttll»KI±ftttaS*'>l'* 3 (GluRl 

) »ttj»w&**#ftL, /w» • ±mmm^mmm.v)V9 < >^4m^#4£(gi u 

AS) 1^7vy-y>M» , afe^^^P^OfiM^mGluRl 

»tt-C&«K /M • ^If-CfifA^^M (tPflWa : goblet cell) t!>%G1uR4|S§ 

* tli^^t^o fc, m\\Myfr 9 \ >m-b pThH4^ < . * 

[0 0 14] 

(l) T$m.'&.*mir z y )v 9 < >m%:mi&9>^9%. : 

(a) 9 4 -f ±m$mw.v >\> 9 < ym^M^ > ^9 g tsa^niK * >r 

(B) ^"f/4lMl^>^ S J: «9 4> ^ 3 1 6X(i3 

2004-3016724 
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9^ym.^mt9y^9U Q 

(3 ) e£?ij#-^ 7 izTf.-rr ^ j mnmjLumr i smmiz&^xT < ; 

12- 5 8 4-c^£*i&rs sm$im*m-r2>(i)<ny)i<9 < ym.%Mfo9 y< 

5 >ifcj& ? i|&£"t £ £ t \Z X o T -t ij y Y* v-k y v> - U#& (3) CO 

^ y 

(5) (l)~(4)<7)v^-rtL^(7)^;u^ ^ yWxMfe* y/^9M^^- KU **o, 
9 4 7 iWKMmV 9 \ yW&&fc9 ^^SiML^DNAo 

(6) (i)-(4)ov»f^>o/;^ 5 ym^fe? y^?wz^- v~$~h dna 

(7) (l)M4)m*i**u&»0 20l/* 5 yM'g^fc? >/^SC£r7- KfiDNA 

t*mwt-tz>^ 7)V9^ ym^mfc? ys*? n<7)Wk&& 0 

(8) (D~(4)cov^-rtL^— ^\zum(D^)V9 < y&gMfo* ys*?ntm?y 

(9) (l)M4)m>i**ij&vz>$oi/* * 

do) muy^9 < yw&wk* y*?n*. (6)(ommxi*mfflmfrt>mm 

(11) Buie^oiawxtii^t^, < w^k^h^i-^ 

■fe* > 7-b>"»-i:j: *) Wi\b-fh (10)<W£ o 

(12) mMzvfr? ^ym-gmfc? y^?ni, (6)<7>fflmx&mfflf&frbmm 
ztL&mmmm^z (9)o^& 0 

(13) ffirisig^^iflwxtiisjt*, 7)^9 ^ym^m-w? y^tm^ZL-tz 
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tijy V* -y-bVyf-CJ: 0 #>{i}-r& (12) <D7j& 0 

(i 4) (i)~(4)<7)v^-rn^<5o^;w^ ^ ym^mfa? > mzmmtjizife^-f 

(15) (i)~(4)ov>-f 3- ym^mfa? y>*t%hn*? y^tmz 

(16) (D-(4)ov^-rtL^<7)^;w^ ^ ym^mfo? y^tntmk^ntzK 
•y^yis*-zmB-r2>tztt><?>mmv>m:7g.jj& 0 

[0 0 15] 

-&$km<r>7)v? * w<*ki±, Mmmizu^ mm^mm^-i 

<DT < SWMmK&^XT * ym^l 2-5 8 4t^$n-6 7^|lE?IJ^ 
1"4 * >A^ft^^o >/^K£n- 77 k DNA<7)*!^@££iJ<7) 

* - -7° > «; - t-V > £ ge^J#-^- 6C^to £ <7) SE^iJ O 5 ' «ff*£ K it , 
Hfl&rj K><^fgt£<£><fc&^*->3 K>**2ffl (ia*#"t 1 - 3 , 3 4-3 

2 #i<a* >=j K>^^n K>r-*«6nr ^14<>**o ^fftiar 
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[0 0 16] 

@E^iJ#-^ 707^ £ , SiMTClSfg! ^ 9*>Wt4 (mGluR4) 

fcJfcttLfcfcd^ C*Sgffl (gE?iJ#-^7<K T^iff 1 5-5 8 4) (±- 
StLTV^**, BGluR4KJfc^TN*SMSIi3 0 075 Sffi%&V±±Mfr<=>tZo & 
mir&Zn^, *5&m<09 , A'9 *>W&&1t9>'*9KlL mGluR4t *S<7)«f5 
Tl^^t^X^^yV^fl^ (variant) fc*lfc 0 * 

[0 0 17] 

m 1 mGluR4S.^mGluR4^#<7)|#it^^f o mGluR4(i, jfflJJ&ft <* > t 

mGluR4hiSIJ&|*| K^-f 7owlfIKM > £ ^ L T £ *K mGluR4<7>-e*Ltb 
oBS^iJ^^rLTv^o — ^ W|K^^f>li> mGluR4^M#(i 1#@<7) 

^-rt~>rJ K>7&^$&3 V>"?&2>t-j-2>t 3 2 77? mGluR4J: 0 & 

[0 0 18] 

^H^<7)mGluR4^#:{i, * >f */4 StftffrM ^ * 5 

>s*?nt&m<r> in k > >r > £ c»a i*i f ^ > * l , H7 p 4ift»i 

[0 0 19] 

HufEmGluR4^#:^r3- K-r^cDNAge^J*, mGluR4 mRNAS^iJ (O'Hara, et al 
., Neuron, 11: 41, 1993) fcJttfcLfc t c\ l±&MV>&ittl,Z&ifc1r 
ZZttfTjkmZtitZo -t^t>%^ mGluR4^#W£j£(±, m GluR4SfcT-<£<7)fl 2 
Oi^V^M^^'fv^^ (alternative splicing) K «fc •) IBtfg U 7 

ttigE#2 004-3016724 
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[0 0 2 0] 

7^&&lfr^ffi^mGluR4^#l#:^k £v> 0 mGluR42g^#£|Mli&J»<^55- 1 L 
[0 0 2 1 ] 

l,Z}5^XT< / iff 1 2-5 8 4-CiE£*i;2>T ^ JWmW^h*? 
[0 0 2 2] 

_t, fcFS L< t±9 0%m±t&& i 9 &»*plf £>*i£ 0 <fc O^ttftKti* 2~ 
1 1 51@> $f£L<t±, 2-5 8 IB. i L < l± 2 - 3 0mx&2> o 

[0 0 2 3] 

Xfi> mGluR4^M« ? l&aL7^^«^il^$tL^^®^H'g-f ti&ltm 
7 ^mGluR4^#:^^LTV^mX(±|Bim^'bP®$ti7^M®53-i^in 

o 

[0 0 2 4] 

mGluR4ggHflcfi, 08x.MT, mGluR4^Mffc£ - Vir&DN A*mM*fe£.mi& 
ClAL, M$^^-ii:ioTt#t^>:i^#^o SufSD NAi: Ltli 

tBliE#2 004-3016724 
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Xtic DNA^W^ii^o ft, m&foMittZm^&m&te. mGluR4l£#lft:£ 
[0 0 2 5] 

mGluR4'^#:cDNA{i, 77 F^nifLl&^O/M^Xii^^'bPi^L/iR N A 

Tfflv\ mGluR4^M'f£cDNA£i#i|iS-l&- t lliot, ^ n > h z\ 1 ^ 

mtfWh^ztt'otzCD-C ^tL^<7)ffitlc^c?v>T, mGluR4^M^cDNAco^ n- 
->?RU*m7E.l*m%lZfto Z\ ttf-e^&o Z\d LT^;ft;i>mGluR4^#:cDNA 

[0 0 2 6] 

mGluR4^H#:£rj- K1"& D N A ZMX-f Z>mmt Ltii, mGluR4^M#<7>r£ 

K«J 3 L^o Mx.i£. mGluR4^#l#£n- Ki-&DNA£^tf&&;L^ 
iAL, -BtW^Hf^?l^^^#x.'bti^>«i: LT, 7 7 U # y * Jfzc ;u 
^^-f^-X/NAX^-^PmM (CHO) , baby hamster kidney (BH 
K)#EJfe> human embryonic kidney (HEK)ffl^, Sf-9 insectiTO, PC12*HJfe. C0C 
A^mM^&mfbti&o itz, mGluR4^#:£3- Kf^DNA^WDN 
Ai:ft^, mGluR4^ft£7Tc^lftKf&g|2«t#^If±, ±M(OmU<D o % 

[002 7] 

mGluR4^#l#:£-, mGluR4^M#t;#S6^ti^-r^^^^^^/ii6 
<r>%MMt Ltfflv^t^i 9 £3g^14££^t L&v>*§^;:(i, m GluR4 
gg|t#:£rr- Kf & D N A ^AlT mGluR4^#£i&140*&^!Bt-e 

asSE#2 004-3016724 
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[0 0 2 8] 

mGluR4^#: £ * XM$L £ *t h tz K It , Tlilffljfe Hig L 7° n - 

*illS-t-^>o mGluR4^M#*n- Kf-BDNAii, -/n-fc 

TOHM^iJfi, ft&Vu SV40, 7f7>)^^, -> -W^o 

[0 0 2 9] 

«^<7)DNAWiA^Wi^{;M^Wl±> Sambrook, J., Fritsch, E. 
F. , and Maniatis, T. , "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, (I989)l£&-ffifc £ ttX 
[0 0 3 0] 

«t^«^«*^f mG\uRmni£Z!kmZlt2>Z\ tlz£ *K m GluR4 
[0 0 3 1 ] 

r£t£&mGluR4^#, -ttefribtffls? < ym^^-t^>Z\t^zX^Xti7^ K 
* -y-t >v>-^^^Lt#^>mGluR4^^#:i±, ^ >^<OT=f-^ h & L < 

#0;Lf2\ mGluR4^^t. mGluR4^#l#:(C*j!r£1-& tJ» <h ^mPMM^ 

7 7^yal/-^-(i, mGluR4^ft:^;u? ^ >&t <Dffi£Um*t\-<D 
y)\>9 ^ >m<7)Tr7*-^ Ffi, mGluR4^^<!:m^K<5:*Rfi:^-^, 

»rjed £#:m-r & - t \z x o t & . mm-r &z\t &x § ^ 0 

[0 0 3 2] 

tiiiiE^F 2 004-3016724 
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*ft^Beat^i*"c?ii^iB * £ - 1 k x *) mm-r z>^t &x § & 0 

[0 0 3 3] 

^ y$HT=f—A K X(±mGluR4tC^^-r^>^<7)'; K (L-AP4. CPPG. MAP-4 

*)\<*—7-)--^ Na/K*° > -/Mm Na/Ca£tft^ffl3k Ca-ATPaselSS#k "7° 

n-r>f tfCftffl#J) x «[*lcAMP?Mtcf^^-^x.^»J (7 

v j. 7 -t?feffi$ik 7f-U-Fv^7- Wffl^J) , SBflartcGMPaUg K|£ 

[0 0 3 4] 

mGluR4|£f|#<b. >m^lS^-r^t?K«i:<7)RS<7)IS#X(i^jt{i> mGluR4^ 

2f> K <bmGluR4^#<h co^^ilJ^-f £ -ItiCioTi, HUteRSOlSSXfi 
mGluR4^M^t 3 >|<7)7^^ h tORJofi, mGluR4^M#^ 

[0 0 3 5] 

mGluR4^^#(± > «|*J >f >fij$jgi& WWSmGluR4 1 «9 > ASM 

^.TOWMmGluR4c7)«|*lv^^;Pfrii^(±|WJ CX*$>2>frb, mGluM^ffcfc 
^-e^^fc^B^n^o L/:^ot, mifi-t* > K> y-tr^v^-fi, Gi (in 
hibitory GTP binding protein) ^ffittitLTf^l/- h > ? 9 --tf ££p!&|-f-& 

tbSE# 2004-3016724 
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Tmzii^ cAMP-responsive elementPti£^ L£«fcT-#§iIPIn^ <t Z> i> <F> t 

. mmm • ne^initt: «t ti«ii^^ 0 l/;#ot, c ampo 

[0 0 3 6] 

(1) 77'J ^;HPfJ*ffllfe^, mGluR4^#£RNAfc, CFTR (cystic fib 

rosis transmembrane conductance regulator) cRNA £r ^#§3^ £ -£\ 2W&^)^ 
■r~^^^>y°mzxy) s CrcRlcd33fc-r&^n^ Kmffi£«)Jf3£$iv*ttK3ji&Jg 
mGluR4^#tCfEffl-t-& V Kl&^Srfi 1 ^ (Uezono et al., Receptors 

Channels 1993; 1 (3) : 233-41 ; Cunningham SA et al., Am. J. Physiol 1992 Ma 

r;262(3 pt D:c783-8) 0 cFmi*mmn.wmmm<Dm&Mm&ittmvii'c$> 

[0 0 3 7] 

( 2 ) mGluRmm^mmt V 2f > Kf£*iffc^%£ *-5ig»IW*^$*3t^ 
H^MomrtcAMPM^fflv^-CftillJL, cAMPOiij&nf ^t±«^HJ: «9 'J K 
M?£fTd (Chaudhari N, Nat Neurosci 2000 Feb ; 3 (2) : 113-9; Flor PJ, Neur 
opharmacology 1995 Feb ; 34 (2) : 149-55) 0 cAMPsfi, 7frI5<7)T y -fe-T * y hi 

m^x : Mm~f z>zt a*-? i 2> o 

[0 0 3 8] 

Rxfi&imKftm-r&wtmw ify k imx.&ini'? ^ l-ap4, cpp 

G, MAP-4^) fc— S£J(8IHJfiUflSHi\ mGluR4^^fr|§miffl^O»fliX(±M®^H 
In -a L fcBEfc] V 2f > KOi ^iiJ^-T -5) ^ £: «fc V) , >J # > KJfcS?£fir -9 (Naples 
MA, Neuropharmacology 2001 ; 40(2) : 170-7; Thomsen C, Neuropharmac 
ology 1997 Jan;36(l) :21-30; H.I. Yamamura, S.J. Enna and M.J. Kuhar eds, 
1958, Neurotransmitter Receptor Binding, 2nd ed. , Raven Press, New Yor 
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[0 0 3 9] 

(4) rfluR4&#M4&%KI|J|gt^ *f)^^A^y-)Ai$ttfef (tfiUfiFura 
-2, Indo-K Fluo-3^) ?:fAU V Kfgffifb^ tmGluR4^#:|&^fla 

LT> Kt^S^^f-jo **v»i±, mGluR4^^#T^-X h U KISS 

m&f& z*tfzt& w&ymmit mm?* a^^v^ i&m mtK iu, <j # > k 

[0 0 4 0] 

(5) mGluR4^#|#:#§OTJ&tc > & <b ^ D^cAMPSSttm^SSK (#UxJ£FlCR 

*ttzt£<D&ffi&mit mmpicMtpmm) mutuant lt, ma?*?? 

? (Adams SR, Nature 1991 Feb 21 ; 349 (6311) : 694-7) 0 
[0 0 4 1 ] 

h ym$A*1femt LX>) K^SrtT? (McConnell HM, Science 1992 Sep 
25;257(5078) : 1906-12) 0 
[0 0 4 2] 

9 ^ 5 >^^i-^C^HJ: *)|&£1-&-fc#> Kj* y-fc> 

iS^-Zmmi'htzVXDWmt Ltffflf-S^t^f^o K* y-fc>v 

[0 0 4 3] 

mtiE#2 004-3016724 
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^nt(i, wm^mmn, mitmskmm^, mimmfrw&ismzxzmit 

&mm (Sii> . x h i/xtti*, ai^te (NSAiDs^) 

mjfli14?t0 (*jArtfc*:»&) . -Ova.'; ^^^xtiymb^^^^e^^ 
ii^, J&teS, JESt^ iIKiMf^#tcj:^l 

[0 0 4 4] 

mGluR4^#^^Mt LTfflV^CHa *K mGluR4^#^#MWtC^ 

[0 0 4 51 
[0 0 4 6] 

[^i&^fl i ] 9 y hMW&frbnmMtettmmrfrf * >m^mi^c dn 

A<D? u- — > 

^**-(Wistar)7 y h (CRJ) <D'hm&V t ±Mf%&&%:V>&R N A £g| M 
<h Lt\ superscript (Gibco-BRLtt)S.O f SMART (Switching Mechanism at 5' end 
of RNA Transcript) RACE (rapid amplification of cDNA ends) cDNA amplifi 
cation kit (Clontechtt) £fflv>Ti£|£^£tfo fc c '&btlfzcVUAZMMt LT 
. LA taq (TaKaRa) v^5' -RACE&D^tUClt < nested PCRU ±ot, 5? 

[0 0 4 7] 

itf5^F#^W-7°7>r-T- (R-mGluR4: 5'-GAA GTT GAC GTT CCT GAT GTA CT-3' 
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(mm^ 1 ) , R2-mGluR4: 5'-ACA GCG TCA ATC ACG AAC TGC AC-3* (K?iJ# 
^2) ) «\ JJgMmRNAB^iJ (O'Hara, et al., Neuron, 11:41, 1993) K^o*v> 

[0 0 4 8] 

SMART-RACE kitfrh<V?7 4 ^- (Universal primer mix: Long 5'-CTA ATA 
CGA CTC ACT ATA GGG CAA GCA GTG GTA ACA ACG CAG AGT-3' (SS?iJ## 3 ) , Sh 
ort 5'-CTA ATA CGA CTC ACT ATA GGG C-3' (K5 r "J#-^4) , R ^"Nested univer 
sal primer: 5'-AAG CAG TGG TAA CAA CGC AGA GT-3' (K^J^ 5 ) ) Ji, 5'-R 
ACE PCR£?t r> tztb[zm^tZo 
[0 0 4 9] 

&30ng<Z> 7 y hcDNASr. itfcT#M#J ~? 7 4 v-R-nGliiR^WJniversal prim 
er mix£ffi^-T. 10// l^lOXLA PCR buffer, 2.5 mM MgCl2, 2.5 mM dNTP mixt 
ure&tf 0.25 unitsO La Taql^iff-C. *H6L£ 0 
[0 0 5 0] 

PCRJi, GeneAmp PCR system 9700£fflv>T, 94°C 20#\ 50*C 1 55-, RXf 6SV 
3#«:40-9->f * fr'ii^tz'ik^ 681C10^O#ft*ff o/: 0 
!#ibtL7^Sti>^{±> R2-mGluR4S. Wrested universal primer^ffi^T, ±f£ 

tl^c£{*-ewjgifipiu 3oobpo»fM-^'bn^o 

[0 0 5 1 ] 

ifHilTO. T^n-^m^iA^ctoT^L, TA cloning kit (Invitrog 
enf±)£fflv>T, Zim-7°n-^-^- (Dual Promoter) £ 3#OpCR-I I vector Kl ? 

[0 0 5 2] 

±S7 7^^ > Hlo^T, ABI Sequencer Model 3700 (ABI&) £fflv>Tla 
&W$i\*ffi%xLtztZ.%^ ^^^010411-70^.^010411-66.. 010528-3, /Wj§ 
010528-37fc£tt»t£:Krt:*n->a«|^££*L*: o itHbtiiq— coJtl^g^iJ 

[0 0 5 3] 

tUIEff 2 004-3016724 
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m^mm^7 iZ7^ir 0 Z<Dm.mm*ft®<7)mGluR4 sWAtim (O'Hara, et al 
Neuron, 11: 41, 1993) tit^cLtztZ^b^ Se?iJ#-Sr 6 Ota^S^ijTii, 172 
4ii<Diy h is>m880i±L<7)Tr->l,zM&&&LX&iO (iM.&<D&Wli. mGluR4 

jmAZ&mt-fz>) , i55b P <7)-77^^ y htimimhx^fzo mm(D^b^ 

^343fi<7)^'; v>-ic^-r^> t#x.«btL^ 0 m<o<7>mm, mm^m^-tm- 
(Dunx&^tzo mm^ 6 Ri/mm^ 7 nn, i684f£^&?;£&r? k> 

?y £$Bjfe izmx l r £ l r ^mmm t m c^mm 

[0 0 5 4] 

8 8k Dt^^o N3^5<D 147^ ^Uti, mGluR4 mRNACi «9 n- K^tL&T 
[0 0 5 5] 

&±<DZtfrh, nhtitz?u-y{±^ mM%mm9\-V*J y*m-f2>mGluR4 
OXy7^y>7» (variant) X$>Z> Z t *ifc 0 
[0 0 5 6] 

[HJfcflJ 2 ] «t & 40w * 5 >^##^£<t>|bJ5e 

77h (Wistar^, «l, 10 — 15iS*p) Z^-Tfrm&T^&Wfc'i&iVJM L 
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[0 0 5 7] 

K (4*C) T— fil£i«U ftifiSLto ^<7)^20% Sucrose-PBSK3~4B 
fftfi LT<jjC££j£H (Cryoprotection) L^lfe, Tissue-Tek R (OCT compound) 

[0 0 5 8] 

< 2 MjtftltM^? ^ X 

Mt^^^-fe^ Drengk, A.C. et al., J. Auto. Nerv. Sys. 78: 109-112 
, 2000, ^miiampamba, M. et al., J. Auto. Nerv. Sys. 77: 140-151, 1999 

y-jfK£z>Kfczm.]k-t&tztt>K, 3%mmit&m- ^^y-^-eis^at 
fz 0 wfr*?BsxmfrLfz&. io%iEi%mtfn.mz&tti%*ikmT^-7*< >& 

JtaPBS (1% BSA-PBS) *m^X lB^^n y*yy$:ft^tz 0 BOTBS-CSfco tz'fe 
. l%JE#.^JfiLvt^^tpl% BSA-PBS-e#^L^-^#: (^ 1 ) £4°C-C2BfcRJ£ 
£-££ 0 -e^^, ^OM-^PBS-e^L, 1% BSA-PBS-e-#f^L^2^jL#: (mi) 
ZMi&X 1 B#F B 1RJS^^fo7^ 0 ftft^Vectorstain elite kit (Vector) 
-CABC (7fc"y>-lftf^#:) Sli>*tfv\ 0.025%vT ^ 7 v>-0 
.25%ilffc^ y^-0.01% H 2 0 2 ^fe£-££o Rffcll-T^ ^^PBS-e^v^ 

& <d * * a x j > h a - jv t l tzo mm l 

[0 0 5 9] 
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1^1] 



1 









— Jfc 


ant i-mGluRla, rabbi t, 
polyclonal, 
Chemicon, 
cat# AB1551 


100 


Biot inylated 
anti-rabbit Ig, 
Amersham Pharmacia Biotech, 
cat# RPN 1004 


150 


anti-mGluR2/3, rabbit, 
polyclonal. 
Chemicon, 
cat# AB1553 


100 


Biot inylated 
anti-rabbit Ig, 
Amersham Pharmacia Biotech, 
cat# RPN 1004 


150 


anti-mGluR4a, rabbit, 
Upstate Biotechnology, 
cat# 06-765 


400 


Biot inylated 
ant i-rabbi t Ig, 
Amersham Pharmacia Biotech, 
cat# RPN 1004 


150 


anti-mGluR5, rabbit, 
polyclonal, 

Chemicon, cat# AB5323 


400 


Biotinylated 
anti-rabbit Ig, 
Amersham Pharmacia Biotech, 
cat# RPN 1004 


150 



[0 0 6 0] 

< 3 > T;i/ v T > -7)\<- • PAS^fe 
©>H»7fc-ei5fcv^ 3%SKt:jlft$-fr?tti:, 7^->7>^-i ( P H2.5 

RJ&Lfc^ ->7 7MI (Schiff's Reagent) Oft*) 1055*15 

fc 0 ^titanf >^ml, Mt^MBife (gobiet ceii) ^i^^l^o m 

FrZfttfffifcX-flc&Lfzfe, »v^t-^vKy>J> (Mayer's hemato 
xylin) (ID*) -egtffefeU fefflLLfc&fc, fla* • MXZft o £ 0 
[0 0 6 1 ] 

<4>fe* 

t±SliE#2 004-3016724 
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ft&%i&<7>mmim2i l z7F:-r 0 (ni2A) is.t^m (02 b) -ef±#tmG 

\uR4lz£t)fcfflJ&i)m&ZtitZo fcmmtza, mGluR4^#f£(i#§3ILT^&v> < >: 

^tnm^Lxm^mn^^Vk^^f^tzt^^, ^giuri^ 

[0 0 6 2] 

77F (Wistar^, S-lOMffi B#^*-/PX';/*-) £l 8H#ra*B:&: 
ft, *?V9>m& (lg/kg, i.p.) TKHIIfcU H3Biatt«T-C^#ftStti3 
irmB#*5imffilM««Lfco 2Hjfe#e**«»fft, /hM^^ (8x6mm) _t 

ifcmmmzmmmcDy^^i-mxmnmtzm^. mb'^y* > • > (i: 

1) ^MIW^IL/: 0 MSG (L-^;U^ ^ h 9 I* 

[0 0 6 3] 

tt^SUjKteii, &/htttt*tfffi& (WPIttMDAM-80) K J: OlOOOOf&KJgfiU 
^ y -b ;l/ 7 ^ ;l/ * - (4-pole, High Cut 10Hz, Low Cut lKHz) Ci ^ y 4 X & 
{&il££-££ft, A/D^J& (Powerlab 4sp, ADI Instruments*!^) ft, n>fcf.x- 
?^Mj£/v/i (sampling rate 3KHz, iBook) 0 itflllf t|-£ * v n X 

MDSE-435) Ci i9 >f Xj£#fc#*ite-£jfi55-*$MiU viriiftZ'l? (S 

pike Counter, ? 4**7* 4 -ft ;VttMDSE-335P) 5 ifft, ft- h 1/3- 
^ (B*:3fcm*iWT-465G) T?fB»Lfco X/M *?£^tf>#M*r{i, SHEV7h->iT 

(ADI Instruments*!^) £ffli/^ 0 

[0 0 6 4] 

te**HI3H^i-o t£5§rtl3MSG 150mM*^L^Bf<7)^W 

ftBtt (@3A) (EI3B) (DM^ftmiZjCM Lfz 0 

miE# 2004-3016724 



mM 2001-325159 



^-v: 23/ 



Itv^ mGl uR4^H#:^\ <D -> ^ ;i/f§£ £ #^ L T v > & nSHm ZtfL 
[0 0 6 5] 

[0 0 6 6] 

[g^m] 

SEQUENCE LISTING 

<110> Aj inomoto Co., Inc. 

<i2o> mnrfr? < ym^wt^<Dmm 

<130> P-9163 
<140> 

<141> 2001-10-23 
<160> 8 

<170> Patent In Ver. 2.0 
[0 0 6 7] 
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<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

gaagttgacg ttcctgatgt act 
[0 0 6 8] 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

acagcgtcaa tcacgaactg cac 

[0 0 6 9] 
<210> 3 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 3 

ctaatacgac tcactatagg gcaagcagtg gtaacaacgc agagt 

[0 0 7 0] 
<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

ctaatacgac tcactatagg gc 

[0 0 7 1] 
<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

aagcagtggt aacaacgcag agt 

[0 0 7 2] 
<210> 6 
<211> 1755 
<212> DNA 
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<220> 

<221> CDS 

<222> (1). . (1755) 



<400> 6 

atg cca ggg gta tea tea tct ttg cca acg agg atg aca tea ggg ttc 48 
Met Pro Gly Val Ser Ser Ser Leu Pro Thr Arg Met Thr Ser Gly Phe 

15 10 15 

gac cga tac ttc tec age cgc acg ctg gac aac aac agg cgc aac ate 96 
Asp Arg Tyr Phe Ser Ser Arg Thr Leu Asp Asn Asn Arg Arg Asn He 

20 25 30 

tgg ttt gee gag ttc tgg gag gac aac ttc cat tgc aag ttg age cgc 144 
Trp Phe Ala Glu Phe Trp Glu Asp Asn Phe His Cys Lys Leu Ser Arg 

35 40 45 

cac gcg etc aag aag gga age cac ate aag aag tgc ace aac cga gag 192 
His Ala Leu Lys Lys Gly Ser His He Lys Lys Cys Thr Asn Arg Glu 

50 55 60 

cgc ate ggg cag gac teg gee tat gag cag gag ggg aag gtg cag ttc 240 
Arg He Gly Gin Asp Ser Ala Tyr Glu Gin Glu Gly Lys Val Gin Phe 
65 70 75 80 

gtg att gac get gtg tac gee atg ggc cac gcg ctg cac gee atg cac 288 
Val He Asp Ala Val Tyr Ala Met Gly His Ala Leu His Ala Met His 

85 90 95 

cgt gac ctg tgt ccc ggc cgc gta gga etc tgc cct cgc atg gac ccc 336 
Arg Asp Leu Cys Pro Gly Arg Val Gly Leu Cys Pro Arg Met Asp Pro 

100 105 110 

gtg gat ggc ace cag ctg ctt aag tac ate agg aac gtc aac ttc tea 384 
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Val Asp Gly Thr Gin Leu Leu Lys Tyr He Arg Asn Val Asn Phe Ser 

115 120 125 

ggc att gcg ggg aac cct gta acc ttc aat gag aac gga gac gca ccg 432 
Gly He Ala Gly Asn Pro Val Thr Phe Asn Glu Asn Gly Asp Ala Pro 

130 135 140 

ggg cgc tac gac ate tac cag tac caa ctg cgc aat ggc teg gec gag 480 
Gly Arg Tyr Asp He Tyr Gin Tyr Gin Leu Arg Asn Gly Ser Ala Glu 
145 150 155 160 

tac aag gtc ate ggc teg tgg aca gac cac ctg cac etc aga ata gag 528 
Tyr Lys Val He Gly Ser Trp Thr Asp His Leu His Leu Arg He Glu 

165 170 175 

egg atg cag tgg cca ggg agt ggc cag cag ctg ccg cgc tec ate tgc 576 
Arg Met Gin Trp Pro Gly Ser Gly Gin Gin Leu Pro Arg Ser He Cys 

180 185 190 

agt ctg ccc tgc cag ccc ggg gag cga aag aag act gtg aag ggc atg 624 
Ser Leu Pro Cys Gin Pro Gly Glu Arg Lys Lys Thr Val Lys Gly Met 

195 200 205 

get tgc tgc tgg cac tgc gag ccc tgc acc ggg tac cag tac caa gtg 672 
Ala Cys Cys Trp His Cys Glu Pro Cys Thr Gly Tyr Gin Tyr Gin Val 

210 215 220 

gac cgc tac acc tgt aag acc tgc ccc tac gac atg egg ccc aca gag 720 
Asp Arg Tyr Thr Cys Lys Thr Cys Pro Tyr Asp Met Arg Pro Thr Glu 
225 230 235 240 

aac cgc acg age tgc cag ccc ate ccc ate gtc aag ttg gag tgg gac 768 
Asn Arg Thr Ser Cys Gin Pro He Pro He Val Lys Leu Glu Trp Asp 

245 250 255 

teg ccg tgg gee gtg ctg ccc etc ttc ctg gee gtg gtg ggc ate gee 816 
Ser Pro Trp Ala Val Leu Pro Leu Phe Leu Ala Val Val Gly He Ala 
260 265 270 
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gcc acg ctg ttc gtg gtg gtc acg ttt gtg cgc tac aac gat acc ccc 864 
Ala Thr Leu Phe Val Val Val Thr Phe Val Arg Tyr Asn Asp Thr Pro 

275 280 285 

ate gtc aag gcc teg ggc egg gaa ctg age tac gtg ctg ctg gcg ggc 912 
He Val Lys Ala Ser Gly Arg Glu Leu Ser Tyr Val Leu Leu Ala Gly 

290 295 300 

ate ttt ctg tgc tac gcc act acc ttc etc atg ate gca gag ccg gac 960 
He Phe Leu Cys Tyr Ala Thr Thr Phe Leu Met He Ala Glu Pro Asp 
305 310 315 320 

ctg ggg acc tgt teg etc cgc cgc ate ttc eta ggg etc ggc atg age 1008 
Leu Gly Thr Cys Ser Leu Arg Arg He Phe Leu Gly Leu Gly Met Ser 

325 330 335 

ate age tac gcg gcc ctg ctg acc aag acc aac cgc att tac cgc ate 1056 
He Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg He Tyr Arg He 

340 345 350 

ttt gag cag ggc aaa egg teg gtc agt gcc ccg cgt ttc ate age ccg 1104 
Phe Glu Gin Gly Lys Arg Ser Val Ser Ala Pro Arg Phe He Ser Pro 

355 360 365 

gcc teg cag ctg gcc ate acc ttc ate etc ate tec ctg cag ctg etc 1152 
Ala Ser Gin Leu Ala He Thr Phe He Leu He Ser Leu Gin Leu Leu 

370 375 380 

ggc ate tgc gtg tgg ttc gtg gtg gac ccc tec cac teg gtg gtg gac 1200 
Gly He Cys Val Trp Phe Val Val Asp Pro Ser His Ser Val Val Asp 
385 390 395 400 

ttc cag gac caa egg aca ctt gac ccc cgc ttt gcc agg ggc gtg etc 1248 
Phe Gin Asp Gin Arg Thr Leu Asp Pro Arg Phe Ala Arg Gly Val Leu 

405 410 415 

aag tgc gac ate teg gac ctg tec etc ate tgc ctg ctg ggc tac age 1296 
Lys Cys Asp He Ser Asp Leu Ser Leu He Cys Leu Leu Gly Tyr Ser 
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420 425 430 

atg ctg ctg atg gtc acg tgt act gtg tac gcc ate aag acc cga ggc 1344 
Met Leu Leu Met Val Thr Cys Thr Val Tyr Ala He Lys Thr Arg Gly 

435 440 445 

gtg ccc gag acc ttc aac gag gcc aag ccc ate ggc ttc acc atg tac 1392 
Val Pro Glu Thr Phe Asn Glu Ala Lys Pro lie Gly Phe Thr Met Tyr 

450 455 460 

acc acc tgc att gtc tgg ctg gcc ttc ate ccc ate ttt ttt ggc acc 1440 
Thr Thr Cys He Val Trp Leu Ala Phe He Pro He Phe Phe Gly Thr 
465 470 475 480 

tea cag tea gcc gac aag ctg tac ate cag aca acc aca ctg acg gtc 1488 
Ser Gin Ser Ala Asp Lys Leu Tyr He Gin Thr Thr Thr Leu Thr Val 

485 490 495 

tec gtg agt ctg age get tea gtg tec ctg ggg atg etc tac atg ccc 1536 
Ser Val Ser Leu Ser Ala Ser Val Ser Leu Gly Met Leu Tyr Met Pro 

500 505 510 

aaa gtc tac ate ate etc ttc cac ccg gag cag aac gtg ccc aag cgc 1584 
Lys Val Tyr He He Leu Phe His Pro Glu Gin Asn Val Pro Lys Arg 

515 520 525 

aag cgc agt etc aaa gcc gtg gtc acc gcc gcc acc atg tec aac aag 1632 
Lys Arg Ser Leu Lys Ala Val Val Thr Ala Ala Thr Met Ser Asn Lys 

530 535 540 

ttc aca cag aag ggc aac ttc agg ccc aat ggg gaa gcc aaa tea gag 1680 
Phe Thr Gin Lys Gly Asn Phe Arg Pro Asn Gly Glu Ala Lys Ser Glu 
545 550 555 560 

ctg tgt gag aac ctg gag acc cca gcg ctg get acc aaa cag acc tac 1728 
Leu Cys Glu Asn Leu Glu Thr Pro Ala Leu Ala Thr Lys Gin Thr Tyr 

565 570 575 

gtc acc tac acc aac cat gcc ate tag 1755 
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Val Thr Tyr Thr Asn His Ala He 

580 585 

[0 0 7 3] 

<210> 7 
<211> 584 
<212> PRT 

<213> Rattus norvegicus 



<400> 7 

Met Pro Gly Val Ser Ser Ser Leu Pro Thr Arg Met Thr Ser Gly Phe 

15 10 15 

Asp Arg Tyr Phe Ser Ser Arg Thr Leu Asp Asn Asn Arg Arg Asn He 

20 25 30 

Trp Phe Ala Glu Phe Trp Glu Asp Asn Phe His Cys Lys Leu Ser Arg 

35 40 45 

His Ala Leu Lys Lys Gly Ser His He Lys Lys Cys Thr Asn Arg Glu 

50 55 60 

Arg He Gly Gin Asp Ser Ala Tyr Glu Gin Glu Gly Lys Val Gin Phe 
65 70 75 80 

Val He Asp Ala Val Tyr Ala Met Gly His Ala Leu His Ala Met His 

85 90 95 

Arg Asp Leu Cys Pro Gly Arg Val Gly Leu Cys Pro Arg Met Asp Pro 

100 105 110 

Val Asp Gly Thr Gin Leu Leu Lys Tyr He Arg Asn Val Asn Phe Ser 

115 120 125 

Gly He Ala Gly Asn Pro Val Thr Phe Asn Glu Asn Gly Asp Ala Pro 

130 135 140 

Gly Arg Tyr Asp He Tyr Gin Tyr Gin Leu Arg Asn Gly Ser Ala Glu 
145 150 155 160 
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Tyr Lys Val He Gly Ser Trp Thr Asp His Leu His Leu Arg He Glu 

165 170 175 

Arg Met Gin Trp Pro Gly Ser Gly Gin Gin Leu Pro Arg Ser He Cys 

180 185 190 

Ser Leu Pro Cys Gin Pro Gly Glu Arg Lys Lys Thr Val Lys Gly Met 

195 200 205 

Ala Cys Cys Trp His Cys Glu Pro Cys Thr Gly Tyr Gin Tyr Gin Val 

210 215 220 

Asp Arg Tyr Thr Cys Lys Thr Cys Pro Tyr Asp Met Arg Pro Thr Glu 
225 230 235 240 

Asn Arg Thr Ser Cys Gin Pro He Pro He Val Lys Leu Glu Trp Asp 

245 250 255 

Ser Pro Trp Ala Val Leu Pro Leu Phe Leu Ala Val Val Gly He Ala 

260 265 270 

Ala Thr Leu Phe Val Val Val Thr Phe Val Arg Tyr Asn Asp Thr Pro 

275 280 285 

He Val Lys Ala Ser Gly Arg Glu Leu Ser Tyr Val Leu Leu Ala Gly 

290 295 300 

He Phe Leu Cys Tyr Ala Thr Thr Phe Leu Met He Ala Glu Pro Asp 
305 310 315 320 

Leu Gly Thr Cys Ser Leu Arg Arg He Phe Leu Gly Leu Gly Met Ser 

325 330 335 

He Ser Tyr Ala Ala Leu Leu Thr Lys Thr Asn Arg He Tyr Arg He 

340 345 350 

Phe Glu Gin Gly Lys Arg Ser Val Ser Ala Pro Arg Phe He Ser Pro 

355 360 365 

Ala Ser Gin Leu Ala He Thr Phe He Leu He Ser Leu Gin Leu Leu 

370 375 380 

Gly He Cys Val Trp Phe Val Val Asp Pro Ser His Ser Val Val Asp 
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385 390 395 400 

Phe Gin Asp Gin Arg Thr Leu Asp Pro Arg Phe Ala Arg Gly Val Leu 

405 410 415 

Lys Cys Asp lie Ser Asp Leu Ser Leu He Cys Leu Leu Gly Tyr Ser 

420 425 430 

Met Leu Leu Met Val Thr Cys Thr Val Tyr Ala He Lys Thr Arg Gly 

435 440 445 

Val Pro Glu Thr Phe Asn Glu Ala Lys Pro lie Gly Phe Thr Met Tyr 

450 455 460 

Thr Thr Cys He Val Trp Leu Ala Phe He Pro He Phe Phe Gly Thr 
465 470 475 480 

Ser Gin Ser Ala Asp Lys Leu Tyr He Gin Thr Thr Thr Leu Thr Val 

485 490 495 

Ser Val Ser Leu Ser Ala Ser Val Ser Leu Gly Met Leu Tyr Met Pro 

500 505 510 

Lys Val Tyr He He Leu Phe His Pro Glu Gin Asn Val Pro Lys Arg 

515 520 525 
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